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Description 

Background of the Invention 

The present invention is generally related to cel- 
lular telephone systems and more particularly to an 
improved cellular data telephone system and cellular 
data telephone for providing data and telephone ser- 
vices. 

In the prior art cellular telephone systems, tele- 
phone calls between two parties continue until their 
discussions are completed. Since both parties are 
continuously listening, either can ascertain that the 
discussions have been terminated and hang up. How- 
ever, when making data calls on cellular telephone 
systems, the user Is not continuously listening and, as 
a result there may be long periods of time when there 
is no data activity. Since the user is billed for the ac- 
tual air time used, the user is being charged at a rel- 
atively high rate for such long periods of inactivity. 
Furthermore, the cellular telephone system is need- 
lessly tied up with data calls that could be disconnect- 
ed during the long periods of inactivity. Accordingly, 
there is a need for an improved cellular data tele- 
phone system and cellular data telephone that main- 
tain data calls only as necessary to communicate 
data, thereby substantially eliminating long periods of 
inactivity. 

WO 86/00775 and U.S. patent no. 4,697,281 de- 
scribe cellular data radio telephone systems, accord- 
ing to the preamble of Claim 1. 

Summary of the Invention 

In accordance with a first aspect of the present in- 
vention there is provided a cellular data telephone for 
communicating data with a data host, said cellular 
data telephone coupled to data host by means of a 
cellular telephone system, a cellular data switch and 
a landline telephone system, said cellular data switch 
having a plurality of telephone lines coupled to the 
cellular telephone system and landline telephone sys- 
tem for switching a cellular telephone call to the land- 
line telephone system, and said cellular data switch 
maintaining and reswitching a cellular data telephone 
to a switched telephone line to the landline telephone 
system until disconnected by the cellular data tele- 
phone, said cellular data telephone comprising : a cel- 
lular telephone having a predetermined telephone 
number for originating and receiving cellular tele- 
phone calls on the cellular telephone system; a data 
terminal for transceiving data, said data terminal pro- 
ducing a call origination signal having a first state 
when a landline telephone call to the data host is ori- 
ginated and a second state when the landline tele- 
phone call is disconnected; data control means cou- 
pled between said data terminal and said cellular tel- 
ephone for coupling data therebetween, said data 



control means including: buffer means for storing 
data from the data terminal and producing an output 
signal when said buffer means is full; and processing 
means for placing a cellular telephone call via the cel- 

5 lular telephone to the cellular data switch in response 
to the first state of the call origination signal, for dis- 
connecting the cellular telephone call while maintain- 
ing the landline telephone call when data has not been 
received from the data terminal for a predetermined 

10 time interval, for placing another cellular telephone 
call via the cellular telephone to the cellular data 
switch in response to the buffer means output signal, 
and for disconnecting the cellular telephone call and 
the landline telephone call in response to the second 

15 state of the call origination signal. 

In a second aspect of the invention there Is pro- 
vided a method of communicating data between a cel- 
lular data telephone and a data host, said cellular data 
telephone and a data host, said cellular data tele- 

20 phone coupled to the data host by means of a cellular 
telephone system, a cellular data switch and a land- 
line telephone system, said method comprising the 
steps of: placing a cellular telephone call to the cellu- 
lar data switch and a landline telephone call to the 

25 data host; disconnecting the cellular telephone call 
when data has not been received from the cellular 
data telephone for a predetermined time interval; 
maintaining the landline telephone call; storing data 
from the cellular data telephone in buffer means until 

30 the buffer means is full; and placing another cellular 
telephone call to the cellular data switch when the buf- 
fer means is full. 

The present invention advantageously provides 
an improved cellular data telephone system and cel- 

35 lular data telephone that maintains data calls only as 
necessary to communicate data, thereby substantial- 
ly eliminating long periods of inactivity. 

Furthermore, the present invention provides an 
improved cellular data telephone system and cellular 

40 data telephone that are responsive to lack of data ac- 
tivity for disconnecting a cellular telephone call and 
maintaining a landline telephone call, and that are re- 
sponsive to subsequently occurring data activity for 
making another cellular telephone call and reconnect- 

45 ing the landline telephone call thereto, thereby im- 
proving resource utilisation in the system. 

An exemplary embodiment of the invention will 
now be described with reference to the accompanying 
drawings. 

so 

Brief Description of the Drawings 

Figure 1 is a block diagram of a cellular data tel- 
ephone system that may advantageously utilize the 
55 present invention. 

Figure 2 is a block diagram of the cellular tele- 
phone in the cellular data telephone 102 of Figure 1. 
Figure 3 is a block diagram of the cellular data 
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switch 170 in Figure 1. 

Figure 4 is a block diagram of the data control unit 
in the cellular data telephone 102 in Figure 1. 

Figure 5 is a flow chart for the process used by 
the cellular telephone 108 in Figures 1 and 2 for con- 
trolling voice and data calls. 

Figure 6 is a flow chart for the process used by 
the data control unit in Figure 4 for controlling a data 
call. 

Figure 7 is a flow chart for the process used by 
the cellular data switch 170 in Figures 1 and 3 for con- 
trolling a data call. 

Description of the Preferred Embodiment 

In Figure 1, there is illustrated a cellular data tel- 
ephone system for providing both voice and data tel- 
ephone services to portable and mobile cellular data 
telephones (CDTs) 102, 122 located anywhere in a 
large geographical area. A cellular telephone system 
(CTS) 1 50 including antennas 1 52, 1 53 located at cor- 
responding base sites throughout the geographical 
area is coupled to telephone central office 130 for 
providing cellular telephone services to CDTs 102, 
1 22. CTS 1 50 may be any commercially available cel- 
lular telephone system such that described in U.S. 
Patent Nos. 3,906,166 and 4,268,722. Cellular data 
switch (CDS) 170 is coupled by cellular modems 163, 
1 64 to CTS 1 50 and by telco modems 1 8 1 , 1 82 to tel- 
ephone central office 130 for providing data services 
to CDTs 102, 122. Telephone central office 130 is a 
conventional landline switching system that is cou- 
pled by telephone trunks 131, 132 to CTS 150; tele- 
phone lines 134, 135 to landline telephones 126, 127; 
by telephone lines 136, 137 to telco modems 181, 
182; and by telephone lines 138, 139 to modems 
146,147. Telephone central office 130 may also be in- 
terconnected to other conventional telephone equip- 
ment and systems. 

Each of the CDTs 102, 122 includes a data con- 
trol unit 106, a cellular modem 162 and a cellular tel- 
ephone 108 and associated antenna 110, and con- 
nects to a data terminal/personal computer 104, 124 
with a keyboard and display. Data terminal 104 may 
be, for instance, any commercially available portable 
personal computer including a modem interface, key- 
board and display. Cellular modem 162 may be any 
commercially available modem which includes error 
correcting capacity for accommodating a noisy and 
sometimes interrupted environment, such as that en- 
countered in cellular telephone systems. For exam- 
ple, cellular modem 162 may be a modem such as 
that described in U.S. patent no. 4,697,281 , or a com- 
mercially available modem referred to as the 
"BRIDGE" which is manufactured and sold by Spec- 
trum Cellular Communications Corporation, Inc., Dal- 
las, Texas. 

Referring next to Figure 2, there is illustrated in 



more detail cellular telephone 108 in Figure 1. Cellular 
telephone 108 may include a conventional cellular 
transceiver 202, telephone handset with keypad 204 
and modem interface unit 206. Cellular transceiver 

5 202 typically accommodates multiple telephone num- 
bers, and in the preferred environment, may be as- 
signed a data telephone number 209 and a voice tel- 
ephone number 21 0. The data telephone number 209 
is associated with modem interface unit 206, while 

10 the voice telephone number 210 is associated with 
telephone handset 204. When data telephone num- 
ber 209 is called, the call is directed by cellular trans- 
ceiver 202 to modem interface unit 206. Similarly, 
when voice telephone number 209 is called, the call 

15 is directed by cellular transceiver 202 to telephone 
handset 204. Cellular telephone 108 may be any com- 
mercially available cellular telephone that includes a 
modem interface unit 206. For example, cellular tele- 
phone 108 may be a "DYNATAC" Cellular Mobile Tel- 

20 ephone which is commercially available from Motor- 
ola, Inc. and described in detail in Motorola Instruc- 
tion Manual 68P81070E40, together with an intelli- 
gent RJ11C interface identified as "THE CELLULAR 
CONNECTION' 1 which is commercially available from 

25 Motorola, Inc. and described in further detail from Mo- 
torola Instruction Manual 68P81071E30. Copies of 
the foregoing Motorola Instruction Manuals may be 
obtained from Motorola C&E Parts, 1313 East Algo- 
nquin Road, Schaumburg, Illinois 60196, U.S.A. 

30 Referring to Figure 4, there is illustrated in more 

detail data control unit (DCU) 106 in Figure 1. DCU 
106 includes memory 302 for storing a CDS tele- 
phone number and CDT telephone number, micro- 
computer 304 with internal memory for controlling 

35 data communications between cellular modem 162 
and data terminal 104 in Figure 1, a dual-tone- 
multifrequency ("DTMF") encoder 306 for encoding 
telephone numbers and control signals, a DTMF de- 
coder 31 4 for decoding DTMF telephone digits and/or 

40 DTMF control tones, a buffer 312 for storing transmit 
data from data terminals 104 in Figure 1, and analog 
switches 308 and 310 for coupling DTMF encoder 306 
and buffer 312 to the transmit data TD signal to cel- 
lular modem 162 in Figure 1. 

45 DCU 106 interfaces to the control signals RTS, 

CTS and DCS and the data signals RD and TD cou- 
pled to cellular modem 162 and data terminal 104. 
The control signals RTS, CTS and DCS and the data 
signals RD and TD are conventional interface signals 

so for commercially available modems. That is, when ini- 
tiating a modem connection to data host 140, data ter- 
minal 1 04 sets the request to send signal RTS = 1 . As- 
suming the data terminal 104 is connected directly to 
cellular modem 162, cellular modem 162 then sets 

55 the clear to send signal CTS = 1 . Thereafter, data ter- 
minal 104 may apply data to the transmit data signal 
Td, coded according to the format accepted by cellu- 
lar modem 162. The data may include a landline tel- 



5 



EP 0 332 825 B1 



6 



e phone number of a desired data host 140, which is 
automatically dialed by the cellular modem 162. As- 
suming CDS 170 is not present CTS 150 connects 
cellular modem 162 to the desired data host 140 via 
telephone central office 130. When the cellular mo- 
dem 162 detects carrier from the modem 146 at the 
desired data host 140, the cellular modem 162 sets 
the data carrier detected signal DCD = 1. If at any time 
carrier from the modem 146 is lost, the cellular mo- 
dem 162 sets the data carrier detected signal DCD = 
0. All other modems 163, 164, 181, 182, 146 and 147 
have the same control and data lines and operate in 
a similar manner to that described hereinabove for 
cellular modem 162. 

According to the present invention, DCU 106 is 
interposed between data terminal 104 and cellular 
modem 162 for controlling the cellular telephone call 
to CTS 150 and the landline telephone call to data 
host 140, 141 . If data terminal 104 is inactive for a pre- 
determined time interval, DCU 106 automatically dis- 
connects the cellular telephone call, while CDS 170 
maintains the landline telephone call. Once data is 
transmitted again by data terminal 104, DCU 106 au- 
tomatically places another cellular telephone call and 
is reconnected to CDS 1 70 and the landline telephone 
call via one of the cellular modems 163, 164. 

DTMF encoder 306 and DTMF decoder 314 in 
DCU 106 are utilized by microcomputer 304 to en- 
code and decode, respectively, DTMF control tones 
and telephone numbers. In the preferred embodiment 
of DCU 106, a DTMF control tone is used for RF dis- 
connect of the cellular telephone call, and another 
DTMF control tone is used for call disconnect of both 
the cellular telephone call and the landline telephone 
call. The RF disconnect tone and the call disconnect 
tone are applied to the Td signal by enabling analog 
switch 308 and disabling analog switch 310. An RF 
disconnect tone or call disconnect tone from CDS 170 
are detected by DTMF decoder 314 which is coupled 
tothe Rd signal from cellular modem 162. 

Microcomputer 304 receives the RTS signal from 
data terminal 104 and generates the RTS signal to 
cellular modem 162, and likewise receives the CTS 
and DCD signals for cellular modem 162 and gener- 
ates the CTS and DCD signals to data terminal 104 
for placing and controlling the cellular telephone call 
and landline telephone call between data terminal 
104 and a desired data host 140, 141. The Rd signal 
from cellular modem 162 is coupled to the Rd signal 
to data terminal 104, while the Td signal from data ter- 
minal 104 is coupled to buffer 312, whose output is 
coupled via analog switch 310 to the Td signal to cel- 
lular modem 162. 

A call is initiated by data terminal 104 by setting 
RTS = 1. Microcomputer 304 detects RTS = 1 from 
data terminal 104 and sets RTS = 1 to the cellular mo- 
dem 162. In response to RTS = 1, the cellular modem 
1 62 sets CTS = 1 and prepares to place a cellular tel- 



ephone call. Microcomputer 304 detects CTS = 1 
from the cellular modem 1 62, reads the CDS and CDT 
telephone numbers from memory 302, and applies 
the CDS telephone number to the Td signal to cellular 

5 modem 306 via DTMF encoder 306 and analog switch 
308. Analog switch 310 is off at this point in time. 
When cellular modem 1 62 detects carrier from cellu- 
lar modem 1 63, cellular modem 1 62 sets DCD = 1 . Mi- 
crocomputer 304 detects DCD = 1 from the cellular 

10 modem 162 and applies the CDT telephone number 
to the Td signal to cellular modem 306 via DTMF en- 
coder 306 and analog switch 308. 

Next, Microcomputer 304 sets CTS = 1 and DCD 
= 1 to data terminal 104, turns off analog switch 308, 

15 and turns on analog switch 310. When CTS = 1 from 
the cellular modem 162 and CTS=1 from microcom- 
puter 304, buffer 312 is enabled to apply data to its 
output When CTS = 1 from microcomputer 304, data 
terminal 104 can manually or automatically dial the 

20 landline telephone number of the desired data host, 
e.g. 141. CDT 102 is switched to a telco modem 136, 
1 37 by CDS 1 70, and telephone central office 1 30 re- 
ceives the dialed landline telephone number of host 
141 and switches in modem 147 and corresponding 

25 data host 141, thereby completing the landline tele- 
phone call. At this point, both the cellular telephone 
call and the landline telephone call are connected. 
The landline telephon call continues until CDT 102 or 
data host 141 hangs up, while the cellular telephone 

30 call may be disconnected and reconnected depend- 
ing upon data activity from data terminal 104. If data 
host 141 hangs up, CDS 170 sends a call disconnect 
tone to DCU 106. If data terminal sets RTS = 0, DCU 
106 sends a call disconnect tone to CDS 170. If data 

35 terminal 1 04 is inactive for a predetermined period of 
time, DCU 106 sends an RF disconnect tone to CSD 
170 and disconnects the cellular telephone call. 
When buffer 312 is full, DCU 106 makes another cel- 
lular telephone call and is reconnected by CDS 170 to 

40 data host 141 . A detailed description of the call proc- 
essing by DCU 106 is provided herein below with re- 
spect to Figure 6. 

Referring to Figure 3, there is illustrated in more 
detail cellular data switch (CDS) 170 in Figure 1. CDS 

45 170 includes a computer 172 for controlling cellular 
modems 1 63 , 1 64 and telco modems 1 81 , 1 82; switch 
174 with DTMF codec for intercoupling cellular mo- 
dems 163, 164 and telco modems 181, 182; and buf- 
fers 176 for each telco modem 181, 182. Cellular mo- 

so dems 163, 164 are similar to cellular modem 162 in 
CDT 102, while modems 181, 182 may be any con- 
ventional telephone modem. Switch 174 may of 
course be implemented with either circuit-switched or 
packet-switched techniques. Buffer 176 stores data 

55 from the Rd signal of telco modem 1 81 when the cel- 
lular telephone call has been disconnected and the 
landline telephone call is being maintained. CDS 170 
may be any suitable commercially available data 
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switch, such as, for example, the data switches man- 
ufactured and sold by Tandem Computers, Inc., 
19333 Vallco Parkway, Cupertino, California, 95014, 
U.S.A. 

Computer 172 of CDS 170 detects an incoming 
call from cellular modem 164 or telco modem 181 
when either sets DCD = 1. Assuming cellular modem 
164 is the initiating modem, computer 172 sets RTS 
= 1 and monitors the Rd signal to receive the CDT tel- 
ephone number. If the received CDT telephone num- 
ber corresponds to that for a call in progress, comput- 
er 172 reconnects cellular modem 164 to the corre- 
sponding telco modem 181, 182. Otherwise, comput- 
er 1 72 connects cellular modem 164 to one of the tel- 
co modems 181, 182 not in use. If telco modem 181 
is the initiating modem, computer 172 sets RTS = 1 
and connects telco modem 181 to one of the cellular 
modems 163, 1 64 not in use. Adetailed description of 
the call processing by CDS 170 is provided here in be- 
low with respect to Figure 7. 

Referring to Figure 5, there is illustrated a flow 
chart for the process used by the cellular telephone 
108 in Figures 1 and 2 for controlling voice and data 
calls. Cellular transceiver 202 is assigned two tele- 
phone numbers, a data telephone number 209 for mo- 
dem interface unit 206 and a voice telephone number 
210 for handset 204. However, only one telephone 
number need be used in practicing the present inven- 
tion. For example, upon receipt of a telephone call 
from CDS 170, the user, upon hearing the modem 
carrier signal, may manually switch out handset 204 
and switch in modem interface unit 206. 

Entering at the START block in Figure 5 and pro- 
ceeding to decision block 500, a check is made to de- 
termine if a data telephone number page has been re- 
ceived. If so, YES branch is taken to block 508 where 
the incoming call is terminated to modem interface 
unit 206. If not, NO branch is taken from decision 
block 500 to decision block 502. At decision block 
502, a check is made to determine if a voice tele- 
phone number page has been received. If so, YES 
branch is taken to block 510 where the incoming call 
is terminated to handset 204. If not, NO branch is tak- 
en from decision block 502 to decision block 504. 

At decision block 504, a check is made to deter- 
mine if handset 204 has been taken off hook to initiate 
a voice call. If so, YES branch is taken to block 512 
where the outgoing call is originated with voice tele- 
phone number 210. If not, NO branch is taken from 
decision block 504 to decision block 506. At decision 
block 506, a check is made to determine if modem in- 
terface unit 206 has originated a data call. If so, YES 
branch is taken to block 514 where the outgoing call 
is originated with data telephone number 209. If not, 
NO branch is taken from decision block 506 to the RE- 
TURN block to return to other tasks. 

Referring to Figure 6, there is illustrated a flow 
chart for the process used by microcomputer 304 of 



DCU 106 in Figure 4 for controlling a data call. Enter- 
ing at the START block in Figure 6 and proceeding to 
decision block 602, a check is made to determine if 
an incoming call is being processed. If not, NO branch 

5 is taken to block 604 where cellular modem 162 is 
connected. Next, at block 606, the CDS telephone 
number is sent. Then, at decision block 608, a check 
is made to determine if a modem carrier signal has 
been received from CDS 1 70. If not, NO branch is tak- 

10 en to wait a predetermined time interval for a modem 
carrier signal. If a modem carrier signal is not received 
in the predetermined time interval, DCU 106 returns 
to other tasks. If a modem carrier signal is received, 
YES branch is taken from decision block 608 to block 

15 61 0, where the CDT telephone number from memory 
302 is sent. Next, at block 612, data terminal 104 is 
connected and the data, if any, in buffer 312 is sent. 

At block 61 4, the data call is connected and a data 
timer is started. At this point data terminal 104 may 

20 dial the landline telephone number of the desired data 
host, e.g. 141. During periods of data inactivity from 
data terminal 104, the data time counts down over a 
predetermined time interval until expired. Next, at de- 
cision block 618, a check is made to determine if the 

25 data call should end. A data call may end by receipt 
of a call disconnect signal from CDS 170, or by data 
terminal 104 setting RTS = 0, if the variable END is 
set to one. If the call is to end, YES branch is taken 
from decision block 616 to block 642, where a call dis- 

30 connect signal is sent to CDS 170. Next, cellular mo- 
dem 162 is disconnected at block 644. Then, at block 
646, data terminal 104 is disconnected and micro- 
computer 304 returns to other tasks at the RETURN 
block. 

35 If the call is to continue, NO branch is taken from 
decision block 616 to decision block 618, where a 
check is made to determine if there has been any data 
activity from data terminal 104. Microcomputer 304 is 
coupled to the Td signal from data terminal 104 for 

40 checking for data activity. If data is being transmitted 
by data terminal 104, YES branch is taken back to 
block 614 to restart the data timer and repeat blocks 
614, 616 and 618. If data is not being transmitted by 
data terminal 104, NO branch is taken from decision 

45 block 618 to decision block 620, where a check is 
made to determine if the data timer has expired. If not, 
NO branch is taken back to decision block 616. 

Returning to decision block 602, if data terminal 
104 is receiving a data call, YES branch is taken to 

50 block 636 where cellular modem 162 is connected. 
Next, data terminal 104 is connected at block 638. 
Then, at block 640, an alerting signal, such as an au- 
dible tone or a message in the data terminal display 
or both, is generated to advise the user that a data call 

55 has been received . Data terminal 1 04 may answer the 
incoming data call by either automatically setting 
RTS=1, or by setting RTS=1 in response to data en- 
tered by the user. Next, at block 614, program control 
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proceeds as described hereinabove. 

Returning to decision block 620, if the data timer 
has expired, YES branch is taken to block 622 where 
an RF disconnect is sent of CDS 170 for disconnect- 
ing the cellular telephone call and maintaining the 
landline telephone call. According to an important fea- 
ture of the present invention, the cellular telephone 
call is maintained only as necessary for data commu- 
nications. When data terminal 104 has not transmit- 
ted data for a predetermined time interval determined 
by the data timer, the cellular telephone call is auto- 
matically disconnected by microcomputer 304. 

Next, at block 624, cellular modem 162 is discon- 
nected. Then, a reconnect timer is started at block 
626. During the time period when the cellular tele- 
phone call is disconnected, the reconnect timer 
counts down over a predetermined time interval until 
expired. The landline telephone call is maintained at 
least for the predetermined time interval of the recon- 
nect timer. Once the reconnect timer has expired, the 
landline telephone call isdisconnect. Next, atdecision 
block 628, a check is made to determine if the data 
call should end. If the call is to end, YES branch is tak- 
en from decision block 628 to block 634, where the 
variable END is set to one and program control re- 
turns to block 604 to disconnect the data call. 

If the call is to continue, NO branch is taken from 
decision block 628 to decision block 630, where a 
check is made to determine if buffer 312 is full. If buf- 
fer 312 is full, YEs branch is taken back to block 604 
to reconnect the data call. If buffer 312 is not full, NO 
branch is taken from decision block 630 to decision 
block 631, where a check is made to determine if 
there has been any data activity from data terminal 
1 04. If data is being transmitted by data terminal 1 04, 
YES branch is taken back to block 626 to restart the 
reconnect timer. If data terminal 104 is not transmit- 
ting data, NO branch is taken from decision block 631 
to decision block 632, where a check is made to de- 
termine if the reconnect timer has expired. If not, NO 
branch is taken back to decision block 628. If the re- 
connect timer has expired, YES branch is taken from 
decision block 632 to block 634. At block 634, the va- 
riable END is set equal to one and program control re- 
turns to block 604 to disconnect the data call. 

Upon returning to block 604 from either block 630 
or 634, according to the present invention, another 
cellular telephone call is made to CDS 1 70. If END = 
1, both the cellular telephone call and landline tele- 
phone call are disconnected. If END = 0, data terminal 
1 04 is reconnected and the data in buffer 312 is trans- 
mitted to CDS 170. Similarly, the data in buffer 176 
in CDS 170 is transmitted to data terminal 104 when 
data host 141 is reconnected. Thereafter, data com- 
munications take place as described hereinabove 
with respect to blocks 616, 618 and 620. 

Referring to Figure 7, there is illustrated a flow 
chart for the process used by the CDS 170 in Figures 



1 and 3 for controlling a data call. Entering at the 
START block in Figure 7 and proceeding to decision 
block 702, a check is made to determine if a data call 
has been initiated by a cellular modem 163, 164. If 

5 not, NO branch is taken to block 704 where the initiat- 
ing telco modem, e.g. 181, is connected. Next, at 
block 706, the CDT telephone number is received. 
Then, a non-busy cellular modem, e.g. 164, is con- 
nected at block 708. Next, at block 710, the CDT tel- 

10 ephone number is sent to CTS 150. CTS 150 uses the 
received CDT telephone number to page the desired 
CDT 102, 122. 

Returning to decision block 702, if a cellular mo- 
dem, e.g. 164, has initiated the data call, YES branch 

15 is taken to block 734 where the initiating cellular mo- 
dem 1 64 is connected. Next, the CDT telephone num- 
ber is received at block 736. Then, at block 738, a non- 
busy telco modem, e.g. 181, is connected if the CDT 
telephone number is not associated with a call in proc- 

20 ess. If the CDT telephone number is associated with 
a data call in process to telco modem, e.g. 1 81 , a non- 
busy telco modem, e.g. 182, is not connected. 

From blocks 710 and 738, program control pro- 
ceeds to block 712, where cellular modem 164 and 

25 telco modem 181 are interconnected by switch 174 
and data, if any, in buffer 176 is transmitted. Next, at 
decision block 714, a check is made to determine if 
the data call should end. A data call may end by re- 
ceipt of a call disconnect signal from CDT 104, or by 

30 telco modem 1 81 setting RTS = 0. If the call is to end, 
YES branch is taken from decision block 174 to block 
740, where a call disconnect signal is sent to CDT 
104. Next, cellular modem 164 is disconnected at 
block 742. Then, at block 744, telco modem 1 81 is dis- 

35 connected and computer 172 returns to other tasks at 
the RETURN block. 

If the call is to continue, NO branch is taken from 
decision block 714 to decision block 716, where a 
check is made to determine if an RF disconnect signal 

40 has been received. If not, NO branch is taken to return 
to decision block 714. If an RF disconnect signal has 
been received, YES branch is taken from decision 
block 716 to block 718, where cellular modem 164 is 
disconnected. Next, at block 720, buffer 176 is en- 

45 abled and a reconnect timer is started. During the 
time period when the cellular telephone call is discon- 
nected, the reconnect timer counts down over a pre- 
determined time interval until expired. The time inter- 
val of the reconnect timer in CDS 170 is preferably set 

so to be greater than the time interval of the reconnect 
timer in DCU 106, In the preferred embodiment, the 
time interval of the reconnect tinner in CDS 170 is two 
minutes, and the time interval of the reconnect timer 
in DCU 106 is one minute. The landline telephone call 

55 is maintained by CDS 170 at least for the predeter- 
mined time interval of the reconnect timer. Once the 
reconnect timer has expired, the landline telephone 
call is disconnected. Next, at decision block 722, a 
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check is made to determine if the data call should end. 
If the data call is to end, YES branch is taken from de- 
cision block 722 to block 744, where the telco modem 
1 81 is disconnected, and program control returns to 
other tasks at the RETURN block. 5 

If the data call is to continue, NO branch is taken 
from decision block 722 to decision block 724, where 
a check is made to determine if buffer 1 76 is full. If so, 
YES branch is taken to block 708 to reconnect the 
data call. If buffer 1 76 is not full, NO branch is taken w 
from decision block 724 to decision block 726, where 
a check is made to determine if there the CDT tele- 
phone number has been received for reconnecting 
data terminal 104. If so, YES branch is taken back to 
block 712 to reconnect telco modem 1 81 to the cellu- 15 
lar modem 163, 164 that received the CDT telephone 
number. If the CDT telephone number has not been 
received, NO branch is taken from decision block 726 
to decision block 728, where a check is made to de- 
termine if the reconnect timer has expired. If not, NO 20 
branch is taken back to decision block 722. If the re- 
connect timer has expired, YES branch is taken from 
decision block 632 to block 744 to disconnect the data 
call, as described hereinabove. 

Upon returning to block 708 from block 724, ao- 25 
cording to the present invention, another cellular tel- 
ephone call is made to data terminal 104. Data termi- 
nal 104 is reconnected and the data in buffer 176 is 
transmitted to data terminal 104. Similarly, the data 
in buffer 312 in DCU 106 is transmitted to CDS 170. 30 
Thereafter, data communications take place as de- 
scribed hereinabove with respect to blocks 714 and 
716. 

The flow charts in Figures 5, 6 and 7 provide a de- 
tailed description of the process steps executed by 35 
the corresponding computing circuitry of the cellular 
telephone 108, DCU 106 and CDS 170, respectively. 
By way of analog to an electrical circuit diagram, the 
flow charts in Figures 5, 6 and 7 are equivalent to a 
detailed schematic of an electrical circuit where pro- 40 
vision of the part values for electrical circuit compo- 
nents in the electrical schematic corresponds to pro- 
vision of computer instructions for blocks of the flow 
charts. Thus, the coding of the process steps of these 
flow charts into instructions of suitable commercially 45 
available computers is a mere mechanical step for a 
routineer skilled in the programming art 

In summary, a unique cellular data telephone 
system and cellular data telephone are responsive to 
lack of activity for disconnecting a cellular telephone so 
call and maintaining a landline telephone call to a data 
host, and are responsive to subsequently occurring 
activity for making another cellular telephone call and 
reconnecting the landline telephone call thereto. The 
cellular data telephone of the present invention may 55 
be advantageously utilized in any cellular telephone 
system where data services are desired. It is thus 
contemplated that our patent encompasses any and 



all such embodiments covered by the following 
claims. 

Claims 

1. A cellular data telephone (102) for communicat- 
ing data with a data host (140,141), said cellular 
data telephone coupled to said data host by 
means of a cellular telephone system (1 50), a cel- 
lular data switch (170) and a landline telephone 
system (130), said cellular data switch having a 
plurality of telephone lines (133,1 33'; 136, 137) 
coupled to the cellular telephone system and 
landline telephone system for switching a cellular 
telephone call to the landline telephone system, 
and said cellular data switch maintaining and re- 
switching a cellular data telephone to a switched 
telephone line to the landline telephone system 
until disconnected by the cellular data telephone, 
said cellular data telephone comprising: 

a cellular telephone (108) having a prede- 
termined telephone number for originating and 
receiving cellular telephone calls on the cellular 
telephone system; 

a data terminal (104) for transceiving data; 

and 

> data control means (106) coupled be- 

tween said data terminal and said cellular tele- 
phone for coupling data therebetween, said cel- 
lular data telephone characterised by: 

said data terminal producing a call origina- 
tion signal having a first state when a landline tel- 
ephone call to the data host is originated and a 
second state when the landline telephone call is 
disconnected; and 

said data control means including: 

buffer means (312) for storing data from 
the data terminal (104) and producing an output 
signal when said buffer means is full; and 

processing means (304) for placing a cel- 
lular telephone call via the cellular telephone to 
the cellular data switch in response to the first 
state of the call origination signal, for disconnect- 
ing the cellular telephone call while maintaining 
the landline telephone call when data has not 
been received from the data terminal for a prede- 
termined time interval, for placing another cellu- 
lar telephone call via the cellular telephone to the 
cellular data switch in response to the buffer 
means output signal, and for disconnecting the 
cellular telephone call and the landline telephone 
call is response to the second state of the call 
origination signal. 

2. The cellular data telephone according to claim 1 , 
wherein said data control means further includes 
means (306) for encoding a disconnect signal 
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when entered data has not been received for the 
predetermined time interval and coupling said 
disconnect signal to said cellular telephone for 
transmission. 

5 

The cellular data telephone according to claim 1 
or 2, wherein said data control means further in- 
cludes means (302) for storing the predetermined 
telephone number of said cellular telephone, said 
processing means coupling the stored predeter- 10 
mined telephone number to said cellular tele- 
phone for transmission when a cellular telephone 
call has been placed. 

The cellular data telephone according to claim 1, 15 
2 or 3, further comprising a data modem means 
(1 62) coupled between the cellular telephone and 
the data control means for communicating data 
therebetween. 

20 

The cellular data telephone system according to 
any preceding claim, wherein said cellular data 
switch includes buffer means (1 76) for storing 
data from said selected data host when a cellular 
telephone call is disconnected and the landline 25 
telephone call is being maintained. 

A method of communicating data between a cel- 
lular data telephone (102) and a data host 
(140,141), said cellular data telephone coupled to 30 
the data host by means of a cellular telephone 
system (150), a cellular data switch (170) and a 
landline telephone system (130), said method in- 
cluding the step of: 

placing a cellular telephone call to the eel- 35 
lular data switch and a landline telephone call to 
the data host, 

and being characterized by the steps of: 
disconnecting the cellular telephone call 
when data has not been received from the cellu- 40 
lar data telephone for a predetermined time inter- 
val; 

maintaining the landline telephone call; 

storing data from the cellular data tele- 
phone in buffer means until the buffer means is 45 
full; and 

placing another cellular telephone call to 
the cellular data switch when the buffer means is 
full. 

50 

The method according to claim 6, further com- 
prising the steps of: 

storing data from the data host in second 
buffer means until the second buffer means is 
full; and 55 

placing another cellular telephone call to 
the cellular data switch when the second buffer 
means is full. 



Patentanspruche 

1. Zellulares Datentelefon (102), das Daten mit ei- 
nem Datenhost(140, 141) austauscht, wobeidas 
zellulare Datentelefon mit dem Datenhost mittels 
eines zellularen Telefonsystems (150), eines zel- 
lularen Datenschalters (170) und eines Landka- 
bel-Telefonsystems (130) verbunden ist, wobei 
der zellulare Datenschalter eine Mehrzahl von 
Telefonleitungen (133, 133\ 136, 137) besitzt, 
die mit dem zellularen Telefonsystem und dem 
Landkabel-Telefonsystem verbunden sind, urn ei- 
nen zellularen Telefonanruf mit dem Landkabel- 
Telefonsystem zu verbinden, und der zellulare 
Datenschalter einen zellularen Datentelefonan- 
ruf an eine geschaltete Telefonleitung an das 
Landkabel-Telefonsystem beibehalt und erneut 
verbindet, bis er durch das zellulare Datentelefon 
unterbrochen wird, wobei das zellulare Datente- 
lefon umfa&t: 

ein zellulares Telefon (108) miteinervorbestimm- 
ten Telefon nummer, das zellulare Telefonanrufe 
auf dem zellularen Telefonsystem einleitet und 
empfangt; 

ein Datenendgerat (104), das Daten sendet und 
empfangt, und 

eine Datensteuereinrichtung (106), die zwischen 
das Datenendgerat und das zellulare Telefon ge- 
schaltet ist, urn Daten dazwischen zu verbinden, 
wobei das zellulare Datentelefon dadurch ge- 
kennzeichnet ist, daS 

das Datenendgerat ein Anruf-Einleitungssignal 
mit einem ersten Zustand, wenn ein Landkabel- 
Telefonanruf an den Datenhost eingeleitet wird, 
und mit einem zweiten Zustand erzeugt, wenn 
der Landkabel-Telefonanruf unterbrochen wird, 
und die Datensteuereinrichtung umfa&t 
eine Puffereinrichtung (312), die Daten von dem 
Datenendgerat (104) speichert und ein Aus- 
gangssignal erzeugt, wenn die Puffereinrichtung 
voll ist, und 

eine Verarbeitungseinrichtung (304), die als Re- 
aktion auf den ersten Zustand des Anruf-Einlei- 
tungssignals einen zellularen Telefonanruf uber 
das zellulare Telefon an den zellularen Daten- 
schalter tatigt, den zellularen Telefonanruf unter 
Beibehaftung des Landkabel-Telefonanrufes un- 
terbricht, wenn fur einen vorbestimmten Zeitab- 
schnitt keine Daten von dem Datenendgerat 
empfangen worden sind, als Reaktion auf das 
Ausgangssignal der Puffereinrichtung einen wei- 
teren zellularen Telefonanruf uber das zellulare 
Telefon an den zellularen Datenschalter tatigt und 
als Reaktion auf den zweiten Zustand des Anruf- 
Einleitungssignals den zellularen Telefonanruf 
und den Landkabel-Telefonanruf unterbricht 

2. Zellulares Datentelefon nach Anspruch 1, bei 
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Speichern der Daten von dem Datenhost in einer 
zweiten Puffereinrichtung, bis die zweite Puffer- 
einrichtung voll 1st, und 

Tatigen eines weiteren zellularen Telefonanrufes 
5 an den zellularen Datenschalter, wenn die zweite 

Puffereinrichtung voll ist 



Revendicatlons 

10 

1. Telephone de donnees cellulaire (102) permet- 
tant de communiquer des donnees avec un ser- 
veur de donnees (140, 141), ledit telephone de 
donnees cellulaire etant couple audit serveur de 
15 donnees au moyen d'un systeme de telephonie 



dem die Datensteuereinrichtung weiter eine Ein- 
richtung (306) umfa&t, die ein Unterbrechungssi- 
gnal codiert, wenn fur den vorbestimmten Zeitab- 
schnitt keine eingegebenen Daten empfangen 
worden sind, und das Unterbrechungssignal mit 
dem zellularen Telefon zum ubertragen verbin- 
det 

Zellulares Datentelefon nach Anspruch 1, bei 
dem die Datensteuereinrichtung weiter eine Ein- 
richtung (302) umfa&t, die die vorbestimmte Te- 
lefonnummer des zellularen Telefons speichert, 
wobei die Verarbeitungseinrichtung die gespei- 
cherte vorbestimmte Telefonnummer mit dem 
zellularen Telefon zur Obertragung verbindet, 
wenn ein zellularer Telefonanruf getStigt worden 
ist 

Zellulares Datentelefon nach Anspruch 1, 2 oder 
3, das weiter eine Datenmodemeinrichtung ( 1 62) 20 
umfaftt, die zwischen das zellulare Telefon und 
die Datensteuereinrichtung geschaltet ist, urn da- 
zwischen Daten auszutauschen. 

Zellulares Datentelefon nach einem der vorange- 25 
henden Anspruche, bei dem der zellulare Daten- 
schalter eine Puffereinrichtung (176) umfa&t, die 
Daten von dem ausgewahlten Datenhost spei- 
chert, wenn ein zellularer Telefonanruf unterbro- 
chen und der Landkabel-Telefonanruf aufrecht- 30 
erhalten wird. 

Verfahren zum Austauschen von Daten zwischen 
einem zellularen Datentelefon (102 und einem 
Datenhost (140, 141), wobei das zellulare Daten- 35 
telefon mit dem Datenhost mittels eines zellula- 
ren Telefonsystems (150), eines zellularen Da- 
tenschalters (170) und eines Landkabel-Telefon- 
systems (130) verbunden ist, wobei das Verfah- 
ren den Schritt umfa&t 40 
Tatigen eines zellularen Telefonanrufes an den 
zellularen Datenschalter und eines Landkabel- 
Telefonanruf es an den Datenhost und gekenn- 
zeichnet ist durch die Schritte: 
Unterbrechen des zellularen Tefonanrufes, wenn 45 
fur einen vorbestimmten Zeitabschnitt keine Da- 
ten von dem zellularen Datentelefon empfangen 
worden sind; 

Beibehalten des Landkab el-Tel efonanrufes; 
Speichern der Daten von dem zellularen Daten- so 
telefon in einer Puffereinrichtung, bis die Puffer- 
einrichtung voll ist, und 

Tatigen eines weiteren zellularen Telefonanrufes 
an den zellularen Datenschalter, wenn die Puffer- 
einrichtung voll ist 55 

Verfahren nach Anspruch 6, das weiter die 
Schritte umfalit: 



cellulaire (150), d'un commutateur de donnees 
cellulaire (1 70) et d'un systeme de telephonie par 
ligne terrestre (130), ledit commutateur de don- 
nees cellulaire ayant une plural ite de lignes tel6- 
phoniques (133, 133', 136, 137) couplees au sys- 
teme de telephonie cellulaire etau systeme de te- 
lephonie par ligne terrestre af in de commuter une 
communication par telephone cellulaire sur un 
systeme de telephonie par ligne terrestre, et ledit 
commutateur de donnees cellulaire maintenantet 
recommutant un telephone de donnees cellulaire 
sur une ligne telephonique commutee sur un sys- 
teme de telephonie par ligne terrestre jusqu'a sa 
deconnexion par le telephone de donn6es cellu- 
laire, ledit telephone de donnees cellulaire 
comprenant : 

un telephone cellulaire (108) com porta nt 
un numero de telephone pr6determin6 permet- 
tant d'initier et recevoir des communications par 
telephone cellulaire sur le systeme de telephonie 
cellulaire ; 

un terminal de donnees (104) permettant 
d'emettre et recevoir des donnees ; 

un moyen de commande des donnees 
(106) couple entre ledit terminal de donnees et le- 
dit telephone cellulaire af in d'y coupler des don- 
nees, ledit telephone de donnees cellulaire etant 
caracterise par : 

ledit terminal de donnees produisant un si- 
gnal de debut de communication ayant un pre- 
mier etat lorsqu'une communication telephoni- 
que par ligne terrestre est envoyee au serveur de 
donnees et un second etat lorsque la communi- 
cation telephonique par ligne terrestre estdecon- 
nectee ; et 

ledit moyen de commande des donnees 
comportant : 

un moyen de tampon (312) permettant de 
stacker des donnees depuis le terminal de don- 
nees (104) et produisant un signal de sortie lors- 
que ledit moyen de tampon est plein ; et 

un moyen de traitement (304) permettant 
d'etablir une communication par telephone cellu- 
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laire, par le biais du telephone cellulaire, avec le 
commutateur de donnees cellulaire en reponse 
au premier etat du signal de debut de communi- 
cation, pour deconnecter la communication par 
telephone cellulaire, tout en maintenant la s 
communication telephonique par ligne terrestre 
lorsque des donnees n'ont pas ete recues depuis 
le terminal de donnees pendant un intervalle de 
temps predetermine, pour etablir une autre 
communication par telephone cellulaire, par le 10 
biais du telephone cellulaire, avec le commuta- 
teur de donnees cellulaire en reponse au signal 
de sortie du moyen de tampon, et pour deconnec- 
ter la communication par telephone cellulaire et la 
communication telephonique par ligne terrestre 15 
en reponse au second etat du signal de debut de 
communication. 

2. Telephone de donnees cellulaire seion la reven- 
dication 1 , dans lequel ledit moyen de commande 20 
de donnees comporte en outre un moyen (306) 
permettant de coder un signal de deconnexion 
lorsque des donnees entrees n' ont pas ete re- 
cues pendant I'intervalle de temps predetermine 

et coupler ledit signal de deconnexion audit tele- 25 
phone cellulaire pour permettre remission. 

3. Telephone de donnees cellulaire selon les reven- 
dications 1 ou 2, dans lequel ledit moyen de 
commande de donnees comporte en outre un 30 
moyen (302) permettant de stocker le numero de 
telephone predetermine dudit telephone cellulai- 
re, ledit moyen de traitement couplant le numero 

de telephone predetermine stocke audit telepho- 
ne cellulaire pour permettre remission lors- 35 
qu'une communication par telephone cellulaire a 
ete etablie. 



serveur de donnees au moyen d'un systeme de 
telephonie cellulaire (150), d'un commutateur de 
donnees cellulaire (170) et d'un systeme de tele- 
phonie par ligne terrestre (130) ledit procede 
comportant I'etape suivante : 

etablissement d'une communication par 
telephone cellulaire avec le commutateur de don- 
nees cellulaire et une communication telephoni- 
que par ligne terrestre avec le serveur de don- 
nees, et etant caracteris6 par les Stapes suivan- 
tes : 

deconnexion de la communication par te- 
lephone cellulaire forsque des donnees ne sont 
pas recues depuis le telephone de donnees cel- 
lulaire pendant un intervalle de temps predeter- 
mine ; 

maintien de la communication telephoni- 
que par ligne terrestre ; 

stockage de donnees provenant du tele- 
phone de donnees cellulaire dans un moyen de 
tampon jusqu'a ce que le moyen de tampon soit 
plein et ; 

etablissement d'une autre communication 
par telephone cellulaire avec le commutateur de 
donnees cellulaire lorsque le moyen de tampon 
est plein. 

7. Procede selon la revendication 6, comprenant en 
outre les etapes suivantes : 

stockage de donnees provenant du ser- 
veur de donnees dans un second moyen de tam- 
pon jusqu'a ce que le second moyen de tampon 
soit plein ; et 

etablissement d'une autre communication 
par telephone cellulaire avec le commutateur de 
donnees cellulaire lorsque le second moyen de 
tampon est plein. 



4. Telephone de donnees cellulaire selon les reven- 
dications 1, 2 ou 3, comprenant en outre un 40 
moyen de modem de donnees (162) couple entre 

le telephone cellulaire et le moyen de commande 
de donnees af in d'y communiquer des donnees. 

5. Systeme de telephonie de donnees cellulaire se- 45 
Ion Tune des revendi cat ions precedentes, dans 
lequel ledit commutateur de donnees cellulaire 
comporte un moyen de tampon (176) permettant 

de stocker des donnees dudit serveur de don- 
nees choisi lorsqu'une communication par tele- so 
phone cellulaire est deconnectee et que la 
communication telephonique par ligne terrestre 
est maintenue. 



6. Procede permettant une communication de don- 55 
nees entre un telephone de donnees cellulaire 
(102) et un serveur de donnees (110, 101), ledit 
telephone de donnees cellulaire etant couple au 
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© Cellular data telephone system and cellular data telephone therefor. 



© A unique cellular data telephone system in- 
cludes a cellular telephone system (CTS 150), a 
cellular data switch (CDS 170), and a telephone 
central office (130) for providing both voice and data 
telephone services to portable and mobile cellular 
data telephones (CDTs 102, 122) located anywhere 
in a large geographical area. Each of the CDTs (102 t 
122) includes a data control unit (DCU 106), a cel- 
lular modem (162) and a cellular telephone (108) and 
associated antenna (110), and connects to a data 
€V| terminal (104, 124) with keyboard and display. DCU 
^(106) includes memory (302) for storing a CDS tele- 
m phone number and CDT telephone number, micro- 
computer (304) with internal memory for controlling 
OOdata communications between cellular modem (162) 
-^■and data terminal (104), a duel tone multifrequency 
(V)( rt DTMF M ) encode (306)- for encoding telephone 
CO numbers and control signals, a DTMF decoder (314) 
O for decoding DTMF telephone digits and/or DTMF 
control tones, a buffer (312) for storing transmit data 
{Jjfrom data terminal (104), and analog switches (308, 
310) for coupling DTMF encoder (306) and buffer 
(312) to the transmit data Td signal to cellular 



modem (162). If data transmit (104) is inactive for a 
predetermined time interval, DCU (106) automatically 
disconnects the cellular telephone call while main- 
taining the landline telephone call to a data host 
(140, 141). Once data is transmitted again by data 
terminal (104), DCU (106) automatically places an- 
other cellular telephone call and is reconnected to 
the landline telephone call. 
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CELLULAR DATA TELEPHONE SYSTEM AND CELLULAR DATA TELEPHONE THEREFOR 



Background of the Invention 

The present invention is generally related to 
cellular telephone systems and more particularly to 
an improved cellular data telephone system and 
cellular data telephone for providing data and tele- 
phone services. 

In the prior art cellular telephone systems, tele- 
phone calls between two parties continue until their 
discussions are completed. Since both parties are 
continuously listening, either can ascertain that the 
discussions have been terminated and hang up. 
However, when making data calls on cellular tele- 
phone systems, the user is not continuously listen- 
ing and, as a result, there may be long periods of 
time when there is no data activity. Since the user 
is billed for the actual air time used, the user is 
being charged at a relatively high rate for such 
long periods of inactivity. Furthermore, the cellular 
telephone system is needlessly tied up with data 
calls that could be disconnected during the long 
periods of inactivity. Accordingly, there is a need 
for an improved cellular data telephone system and 
cellular data telephone that maintain data calls only 
as necessary to communicate data, thereby sub- 
stantially eliminating long periods of inactivity. 



Summary of the Invention 

Accordingly, it is an object of the present in- 
vention to provide an improved cellular data tele- 
phone system and cellular data telephone that 
maintains data calls only as necessary to commu- 
nicate data, thereby substantially eliminating long 
periods of inactivity. 

It is another object of the present invention to 
provide an improved cellular data telephone sys- 
tem and cellular data telephone that are responsive 
to lack of data activity for disconnecting a cellular 
telephone call and maintaining the landline tele- 
phone call, and that are responsive to subsequently 
occurring data activity for making another cellular 
telephone call and reconnecting the landline tele- 
phone call thereto. 

Brief Description of the Drawings 

Figure 1 is a block diagram of a cellular data 
telephone system that may advantageously utilize 
the present invention. 

Figure 2 is a block diagram of the cellular 
telephone in the cellular data telephone 102 in 
Figure 1. 



Figure 3 is a block diagram of the cellular 
data switch 170 in Figure 1. 

Figure 4 is a block diagram of the data 
control unit in the cellular data telephone 102 in 
5 Figure 1 . 

Figure 5 is a flow chart for the process used 
by the cellular telephone 108 in Figures 1 and 2 for 
controlling voice and data calls. 

Rgure 6 is a flow chart for the process used 
10 by the data control unit in Rgure 4 for controlling a 
data call. 

Rgure 7 is a flow chart for the process used 
by the cellular data switch 170 in Rgures 1 and 3 
for controlling a data call. 

75 

Description of the Preferred Embodiment 

In Rgure 1, there is illustrated a cellular data 

20 telephone system for providing both voice and data 
telephone services to portable and mobile cellular 
data telephones (CDTs) 102, 122 located anywhere 
in a large geographical area. A cellular telephone 
system (CTS) 150 including antennas 152. 153 

25 located at corresponding base sites throughout the 
geographical area is coupled to telephone central 
office 130 for providing cellular telephone services 
to CDTs 102, 122. CTS 150 may be any commer- 
cially available cellular telephone system such that 

30 described in U.S. Patent Nos. 3,906,166 and 
4.268,722. Cellular data switch (CDS) 170 is coup- 
led by cellular modems 163, 164 to CTS 150 and 
by telco modems 181, 182 to telephone central 
office 130 for providing data services to CDTs 102, 

35 122, Telephone central office 130 is a conventional 
landline switching system that is coupled by tele- 
phone trunks 131, 132 to CTS 150; telephone lines 
134, 135 to landline telephones 126, 127; by tele- 
phone lines 136, 137 to telco modems 181, 182; 

40 and by telephone lines 138, 139 to modems 
146,147. Telephone central office 130 may also be 
Interconnected to other conventional telephone 
equipment and systems. 

Each of the CDTs 102, 122 includes a data 

45 control unit 106, a cellular modem 162 and a 
cellular telephone 108 and associated antenna 110, 
and connects to a data terminal/personal computer 
104, 124 with a keyboard and display. Data termi- 
nal 104 may be, for instance, any commercially 

so available portable personal computer including a 
modem interface, keyboard and display. Cellular 
modem 162 may be any commercially available 
modem which includes error correcting capacity for 
accommodating a noisy and sometimes interrupted 
environment, such as that encountered in cellular 
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telephone systems. For example, cellular modem 
162 may be a modem such as that described in 
U.S. patent no. 4,697,281. or a commercially avail- 
able modem referred to as the "BRIDGE" which is 
manufactured and sold by Spectrum Cellular Com- 
munications Corporation, Inc., Dallas, Texas. 

Referring next to Figure 2, there is illustrated in 
more detail cellular telephone 108 in Figure 1. 
Cellular telephone 108 may include a conventional 
cellular transceiver 202, telephone handset with 
keypad 204 and modem interface unit 206. Cellular 
transceiver 202 typically accommodates multiple 
telephone numbers, and in the preferred environ- 
ment, may be assigned a data telephone number 
209 and a voice telephone number 210. The data 
telephone number 209 is associated with modem 
interface unit 206, while the voice telephone num- 
ber 210 is associated with telephone handset 204. 
When data telephone number 209 is called, the call 
is directed by cellular transceiver 202 to modem 
interface unit 206. Similarly, when voice telephone 
number 209 is called, the call is directed by cel- 
lular transceiver 202 to telephone handset 204. 
Cellular telephone 108 may be any commercially 
available cellular telephone that includes a modem 
interface unit 206. For example, cellular telephone 
108 may be a "DYNATAC" Cellular Mobile Tele- 
phone which is commercially available from 
Motorola, Inc. and described in detail in Motorola 
Instruction Manual 68P81070E40, together with an 
intelligent RJ11C interface identified as "THE CEL- 
LULAR CONNECTION" which is commercially 
available from Motorola, Inc. and described in fur- 
ther detail from Motorola Instruction Manual 
68P81071E30. Copies of the foregoing Motorola 
Instruction Manuals may be obtained from Motorola 
C&E Parts, 1313 East Algonquin Road, Schaum- 
burg, Illinois 60196, U.S.A. 

Referring to Rgure 4, there is illustrated in 
more detail data control unit (DCU) 106 in Rgure 1. 
DCU 106 includes memory 302 for storing a CDS 
telephone number and CDT telephone number, 
microcomputer 304 with internal memory for con- 
trolling data communications between cellular 
modem 162 and data terminal 104 in Figure 1, a 
dual-tone-multifrequency ("DTMF") encoder 306 
for encoding telephone numbers and control sig- 
nals, a DTMF decoder 314 for decoding DTMF 
telephone digits and/or DTMF control tones, a buff- 
er 312 for storing transmit data from data terminals 
104 in Rgure 1, and analog switches 308 and 310 
for coupling DTMF encoder 306 and buffer 312 to 
the transmit data Td signal to cellular modem 162 
in Rgure 1 . 

DCU 106 interfaces to the control signals RTS, 
CTS and DCS and the data signals Rd and Td 
coupled to cellular modem 162 and data terminal 
104. The control signals RTS. CTS and DCS and 



the data signals Rd and Td are conventional inter- 
face signals for commercially available modems. 
That is, when initiating a modem connection to data 
host 140, data terminal 104 sets the request to. 

s send signal RTS = 1 . Assuming the data terminal 
104 is connected directly to cellular modem 162, 
cellular modem 162 then sets the clear to send 
signal CTS = 1. Thereafter, data terminal 104 may 
apply data to the transmit data signal Td, coded 

to according to the format accepted by cellular 
modem 162. The data may include a landiine tele- 
phone number of a desired data host 140. which is 
automatically dialed by the cellular modem 162. 
Assuming CDS 170 is not present, CTS 150 con- 

75 nects cellular modem 162 to the desired data host 
140 via telephone central office 130. When the 
cellular modem 1 62 detects carrier from the 
modem 146 at the desired data host 140. the 
cellular modem 162 sets the data carrier detected 

20 signal DCD = 1. If at any time carrier from the 
modem 146 is lost, the cellular modem 162 sets 
the data carrier detected signal DCD = 0. All other 
modems 163, 164, 181, 182, 146 and 147 have the 
same control and data lines and operate in a simi- 

25 lar manner to that described hereinabove for cel- 
lular modem 162. 

According to the present invention, DCU 106 is 
interposed between data terminal 104 and cellular 
modem 162 for controlling the cellular telephone 

30 call to CTS 150 and the landiine telephone call to 
data host 140, 141. If data terminal 104 is inactive 
for a predetermined time interval, DCU 106 auto- 
matically disconnects the cellular telephone call, 
while CDS 170 maintains the landiine telephone 

35 call. Once data is transmitted again by data termi- 
nal 104, DCU 106 automatically places another 
cellular telephone call and is reconnected to CDS 
170 and the landiine telephone call via one of the 
cellular modems 163, 164. 

40 DTMF encoder 306 and DTMF decoder 314 in 

DCU 106 are utilized by microcomputer 304 to 
encode and decode, respectively, DTMF control 
tones and telephone numbers. In the preferred 
embodiment of DCU 106, a DTMF control tone is 

45 used for RF disconnect of the cellular telephone 
call, and another DTMF control tone is used for call 
disconnect of both the cellular telephone call and 
the landiine telephone call. The RF disconnect tone 
and the call disconnect tone are applied to the Td 

so signal by enabling analog switch 308 and disabling 
analog switch 310. An RF disconnect tone or call 
disconnect tone from CDS 170 are detected by 
DTMF decoder 314 which is coupled to the Rd 
signal from cellular modem 162. 

55 Microcomputer 304 receives the RTS signal 
from data terminal 104 and generates the RTS 
signal to cellular modem 162, and likewise receives 
the CTS and DCD signals for cellular modem 162 
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and generates the CTS and DCO signals to data 
terminal 104 for placing and controlling the cellular 
telephone call and landline telephone call between 
data terminal 104 and a desired data host 140. 141. 
The Rd signal from cellular modem 162 is coupled 
to the Rd signal to data terminal 104, while the Td 
signal from data terminal 104 is coupled to buffer 
312. whose output is coupled via analog switch 310 
to the Td signal to cellular modem 162. 

A call is initiated by data terminal 104 by . 
setting RTS = 1 . Microcomputer 304 detects RTS 
= 1 from data terminal 104 and sets RTS = 1 to 
the cellular modem 162. In response to RTS = 1, 
the cellular modem 162 sets CTS = 1 and pre- 
pares to place a cellular telephone call. Microcom- 
puter 304 detects CTS = 1 from the cellular 
modem 162. reads the CDS and CDT telephone 
numbers from memory 302. and applies the CDS 
telephone number to the Td signal to cellular 
modem 306 via DTMF encoder 306 and analog 
switch 308. Analog switch 310 is off at this point in 
time. When cellular modem 162 detects carrier 
from cellular modem 163, cellular modem 162 sets 
DCD = 1. Microcomputer 304 detects DCD = 1 
from the cellular modem 162 and applies the CDT 
telephone number to the Td signal to cellular 
modem 306 via DTMF encoder 306 and analog 
switch 308. 

Next. Microcomputer 304 sets CTS = 1 and 
DCD = 1 to data terminal 104. turns off analog 
switch 308, and turns on analog switch 310. When 
CTS = 1 from the cellular modem 162 and 
CTS = 1 from microcomputer 304, buffer 312 is 
enabled to apply data to its output. When CTS = 1 
from microcomputer 304, data terminal 104 can 
manually or automatically dial the landline tele- 
phone number of the desired data host, e.g. 141. 
CDT 102 is switched to a telco modem 136, 137 
by CDS 170, and telephone central office 130 
receives the dialed landline telephone number of 
host 141 and switches in modem 147 and cor- 
responding data host 141. thereby completing the 
landline telephone call. At this point, both the cel- 
lular telephone call and the landline telephone call 
are connected. The landline telephon call continues 
until CDT 102 or data host 141 hangs up. while the 
cellular telephone call may be disconnected and 
reconnected depending upon data activity from 
data terminal 104. If data host 141 hangs up, CDS 
170 sends a call disconnect tone to DCU 106. If 
data terminal sets RTS = 0. DCU 106 sends a call 
disconnect tone to CDS 170. if data terminal 104 is 
inactive for a predetermined period of time, DCU 
106 sends an RF disconnect tone to CSD 170 and 
disconnects the cellular telephone call. When buff- 
er 312 is full, DCU 106 makes another cellular 
telephone call and is reconnected by CDS 170 to 
data host 141. A detailed description of the call 



processing by DCU 106 is provided hereinbelow 
with respect to Figure 6. 

Referring to Figure 3, there is illustrated in 
more detail cellular data switch (CDS) 170 in Rgure 

s 1. CDS 170 includes a computer 172 for controlling 
cellular modems 163, 164 and telco modems 181, 
182; switch 174 with DTMF codec for intercoupling 
cellular modems 163, 164 and telco modems 181, 
182; and buffers 176 for each telco modem 181, 

io 182. Cellular modems 163, 164 are similar to cel- 
lular modem 162 in CDT 102, while modems 181, 
182 may be any conventional telephone modem. 
Switch 174 may of course be implemented with 
either circuit-switched or packet-switched tech- 

75 niques. Buffer 176 stores data from the Rd signal 
of telco modem 181 when the cellular telephone 
call has been disconnected and the landline tele- 
phone call is being maintained. CDS 170 may be 
any suitable commercially available data switch, 

20 such as, for example, the data switches manufac- 
tured and sold by Tandem Computers, Inc., 19333 
Vallco Parkway, Cupertino, California. 95014, 
U.S.A. 

Computer 172 of CDS 170 detects an incoming 

25 call from cellular modem 164 or telco modem 181 
when either sets DCD = 1. Assuming cellular 
modem 164 is the initiating modem, computer 172 
sets RTS = 1 and monitors the Rd signal to 
receive the CDT telephone number, if the received 

30 CDT telephone number corresponds to that for a 
call in progress, computer 172 reconnects cellular 
modem 164 to the corresponding telco modem 
181, 182. Otherwise, computer 172 connects cel- 
lular modem 164 to one of the telco modems 181. 

35 182 not in use. if telco modem 181 is the initiating 
modem, computer 172 sets RTS = 1 and connects 
telco modem 181 to one of the cellular modems 
163, 164 not in use. A detailed description of the 
call processing by CDS 170 is provided herein- 

40 below with respect to Figure 7. 

Referring to Rgure 5, there is illustrated a flow 
chart for the process used by the cellular telephone 
108 in Rgures 1 and 2 for controlling voice and 
data calls. Cellular transceiver 202 is assigned two 

45 telephone numbers, a data telephone number 209 
for modem interface unit 206 and a voice tele- 
phone number 210 for handset 204. However, only 
one telephone number need be used in practicing 
the present invention. For example, upon receipt of 

so a telephone call from CDS 170, the user, upon 
hearing the modem carrier signal, may manually 
switch out handset 204 and switch in modem inter- 
face unit 206. 

Entering at the START block in Rgure 5 and 

55 proceeding to decision block 500. a check is made 
to determine if a data telephone number page has 
been received. If so, YES branch is taken to block 
508 where the incoming call is terminated to 
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modem interface unit 206. If not, NO branch is 
taken from decision block 500 to decision block 
502. At decision block 502, a check is made to 
determine if a voice telephone number page has 
been received. If so t YES branch is taken to block 
510 where the incoming call is terminated to hand- 
set 204. If not, NO branch is taken from decision 
block 502 to decision block 504. 

At decision block 504, a check is made to 
determine if handset 204 has been taken off hook 
to initiate a voice call. If so, YES branch is taken to 
block 512 where the outgoing call is originated with 
voice telephone number 210. If not, NO branch is 
taken from decision block 504 to decision block 
506. At decision block 506, a check is made to 
determine if modem interface unit 206 has origi- 
nated a data call. If so. YES branch is taken to 
block 514 where the outgoing call is originated with 
data telephone number 209. If not. NO branch is 
taken from decision block 506 to the RETURN 
block to return to other tasks. 

Referring to Rgure 6, there is illustrated a flow 
chart for the process used by microcomputer 304 
of DCU 106 in Figure 4 for controlling a data call. 
Entering at the START block in Rgure 6 and pro- 
ceeding to decision block 602, a check is made to 
determine if an incoming call is being processed, if 
not, NO branch is taken to block 604 where cellular 
modem 162 is connected. Next, at block 606. the 
CDS telephone number is sent Then, at decision 
block 608, a check is made to determine if a 
modem carrier signal has been received from CDS 
170. If not, NO branch is taken to wait a predeter- 
mined time interval for a modem carrier signal. If a 
modem carrier signal is not received in the pre- 
determined time interval. DCU 106 returns to other 
tasks. If a modem carrier signal is received, YES 
branch is taken from decision block 608 to block 
610, where the CDT telephone number from mem- 
ory 302 is sent. Next, at biock 612. data terminal 
104 is -connected and the data, if any, in buffer 312 
is sent 

At block 614. the data call is connected and a 
data timer is started. At this point data terminal 
104 may dial the landline telephone number of the 
desired data host, e.g. 141. During periods of data 
inactivity from data terminal 104, the data time 
counts down over a predetermined time interval 
until expired. Next, at decision block 618, a check 
is made to determine if the data call should end. A 
data call may end by receipt of a call disconnect 
signal from CDS 170, or by data terminal 106 
setting RTS = 0, if the variable END is set to one. 
If the call is to end, YES branch is taken from 
decision block 616 to biock 642, where a call 
disconnect signal is sent to CDS 170. Next, cellular 
modem 162 is disconnected at block 644. Then, at 
block 646, data terminal 104 is disconnected and 



microcomputer 304 returns to other tasks at the 
RETURN block. 

If the call is to continue, NO branch is taken 
from decision block 616 to decision block 618, 

s where a check is made to determine if there has 
been any data activity from data terminal 104. 
Microcomputer 304 is coupled to the Td signal 
from data terminal 104 for checking for data activ- 
ity. If data is being transmitted by data terminal 

io 104, YES branch is taken back to block 614 to 
restart the data timer and repeat blocks 614, 616 
and 618. If data is not being transmitted by data 
terminal 104. NO branch is taken from decision 
block 618 to decision block 620, where a check if 

js made to determine if the data timer has expired. If 
not, NO branch is taken back to decision block 
616. 

Returning to decision block 602, if data termi- 
nal 104 is receiving a data call, YES branch is 

20 taken to block 636 where cellular modem 162 is 
connected. Next, data terminal 104 is connected at 
block 638. Then, at block 640. an alerting signal, 
such as an audible tone or a message in the data 
terminal display or both, is generated to advise the 

25 user that a data call has been received. Data termi- 
nal 104 may answer the incoming data call by 
either automatically setting RTS = 1 ( or by setting 
RTS = 1 in response to data entered by the user. 
Next, at block 614. program control proceeds as 

30 described hereinabove. 

Returning to decision block 620, if the data 
timer has expired, YES branch is taken to block 
622 where an RF disconnect is sent of CDS 170 for 
disconnecting the cellular telephone call and main- 

35 taining the landline telephone call. According to an 
important feature of the present invention, the cel- 
lular telephone call is maintained only as necessary 
for data communications. When data terminal 104 
has not transmitted data for a predetermined time 

40 interval determined by the data timer, the cellular 
telephone call is automatically disconnected by 
microcomputer 304. 

Next at block 624, cellular modem 162 is 
disconnected. Then, a reconnect timer is started at 

45 block 626. During the time period when the cellular 
telephone call is disconnected, the reconnect timer 
counts down over a predetermined time interval 
until expired. The landline telephone call is main- 
tained at least for the predetermined time interval 

so of the reconnect timer. Once the reconnect timer 
has expired, the landline telephone call is dis- 
connect. Next, at decision block 628. a check is 
made to determine if the data call should end. if 
the call is to end, YES branch is taken from de- 

55 cision block 628 to block 634. where the variable 
END is set to one and program control returns to 
block 604 to disconnect the data call. 

If the call is to continue. NO branch is taken 



5 



9 



BP 0 332 825 A2 



10 



from decision block 628 to decision block 630, 
where a check is made to determine if buffer 312 
is full. If buffer 312 is full, YEs branch is taken back 
to block 604 to reconnect the data call. If buffer 
312 is not full. NO branch is taken from decision 
block 630 to decision block 631, where a check is 
made to determine if there has been any data 
activity from data terminal 104. If data is being 
transmitted by data terminal 104, YES branch is 
taken back to block 626 to restart the reconnect 
timer. If data terminal 104 is not transmitting data, 
No branch is taken from decision block 631 to 
decision block 632, where a check is made to 
determine if the reconnect timer has expired. If not, 
NO branch is taken back to decision block 628. If 
the reconnect timer has expired, YES branch is 
taken from decision block 632 to block 634. At 
block 634, the variable END is set equal to one and 
program control returns to block 604 to disconnect 
the data call. 

Upon returning to block 604 from either block 
630 or 634, according to the present invention, 
another cellular telephone call is made to CDS 170. 
If END = 1, both the cellular telephone call and 
landiine telephone call are disconnected. If END = 
0, data terminal 104 is reconnected and the data in 
buffer 312 is transmitted to CDS 170. Similarly, the 
data in buffer 176 in CDS 170 is transmitted to data 
terminal 104 when .data host 141 is reconnected. 
Thereafter, data communications take place as de- 
scribed hereinabove with respect to blocks 616, 
618 and 620. 

Referring to Figure 7, there is illustrated a flow 
chart for the process used by the CDS 170 in 
Rgures 1 and 3 for controlling a data call. Entering 
at the START block in Figure 7 and proceeding to 
decision block 702, a check is made to determine 
if a data call has been initiated by a cellular 
modem 163, 164. If not, NO branch is taken to 
block 704 where the initiating telco modem, e.g. 
181, is connected. Next, at block 706, the CDT 
telephone number is received. Then, a non-busy 
cellular modem, e.g. 164. is connected at block 
708. Next, at block 710, the CDT telephone number 
is sent to CTS. 150. CTS 150 uses the received 
CDT telephone number to page the desired CDT 
102. 122. 

Returning to decision block 702, if a cellular 
modem, e.g. 164. has initiated the data call, YES 
branch is taken to block 734 where the initiating 
cellular modem 164 is connected. Next, the CDT 
telephone number is received at block 736. Then, 
at block 738, a non-busy telco modem, e.g. 181, is 
connected if the CDT telephone number is not 
associated with a call in process. If the CDT tele- 
phone number is associated with a data call in 
process to telco modem, e.g. 181, a non-busy telco 
modem, e.g. 182. is not connected. 



From blocks 710 and 738, program control 
proceeds to block 712, where cellular modem 164 
and telco modem 181 are interconnected by switch 
174 and data, if any, in buffer 176 is transmitted, 

s Next, at decision block 714, a check is made to 
determine if the data call should end. A data call 
may end by receipt of a call disconnect signal from 
CDT 104, or by telco modem 181 setting RTS = 0. 
If the call is to end, YES branch is taken from 

70 decision block 174 to block 740, where a call 
disconnect signal is sent to CDT 104. Next, cellular 
modem 164 is disconnected at block 742. Then, at 
block 744, telco modem 181 is disconnected and 
computer 172 returns to other tasks at the RE- 

75 TURN block. 

If the call is to continue, NO branch is taken 
from decision block 714 to decision block 716. 
where a check is made to determine if an RF 
disconnect signal has been received. If not, NO 

so branch is taken to return to decision block 714, If 
an RF disconnect signal has been received. YES 
branch is taken from decision block 716 to block 
718, where cellular modem 164 is disconnected. 
Next, at block 720. buffer 176 is enabled and a 

25 reconnect timer is started. During the time period 
when the cellular telephone call is disconnected, 
the reconnect timer counts down over a predeter- 
mined time interval until expired. The time interval 
of the reconnect timer in CDS 170 is preferably set 

30 to be greater than the time interval of the reconnect 
timer in DCU 106, In the preferred embodiment, 
the time interval of the reconnect timer in CDS 170 
is two minutes, and the time interval of the recon- 
nect timer in DCU 106 is one minute. The landiine 

35 telephone call is maintained by CDS 170 at least 
for the predetermined time interval of the reconnect 
timer. Once the reconnect timer has expired, the 
landiine telephone call is disconnected. Next, at 
decision block 722, a check is made to determine 

40 if the data call should end. If the data call is to end, 
YES branch is taken from decision block 722 to 
block 744, where the telco modem 181 is discon- 
nected, and program control returns to other tasks 
at the RETURN block. 

45 If the data call is to continue. NO branch is 
taken from decision block 722 to decision block 
724, where a check is made to determine if buffer 
176 is full. If so. YES branch is taken to block 708 
to reconnect the data call. If buffer 176 is not full. 

so NO branch is taken from decision block 724 to 
decision block 726. where a check is made to 
determine if there the CDT telephone number has 
been received for reconnecting data terminal 104. 
If so, YES branch is taken back to block 712 to 

55 reconnect telco modem 181 to the cellular modem 
163, 164 that received the CDT telephone number. 
If the CDT telephone number has not been re- 
ceived, No branch is taken from decision block 726 
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to decision block 728, where a check is made to 
determine if the reconnect timer has expired. If not. 
NO branch is taken back to decision block 722. If 
the reconnect timer has expired, YES branch is 
taken from decision block 632 to block 744 to 
disconnect the data call, as described hereinabove. 

Upon returning to block 708 from block 724, 
according to the present invention, another cellular 
telephone call is made to data terminal 104. Data 
terminal 104 is reconnected and the data in buffer 
176 is transmitted to data terminal 104. Similarly, 
the data in buffer 312 in DCU 106 is transmitted to 
CDS 170. Thereafter, data communications take 
place as described hereinabove with respect to 
blocks 714 and 716. 

The flow charts in Figures 5, 6 and 7 provide a 
detailed description of the process steps executed 
by the corresponding computing circuitry of the 
cellular telephone 108. DCU 106 and CDS 170. 
respectively. By way of analog to an electrical 
circuit diagram, the flow charts in Figures 5, 6 and 
7 are equivalent to a detailed schematic of an 
electrical circuit where provision of the part values 
for electrical circuit components in the electrical 
schematic corresponds to provision of computer 
instructions for blocks of the flow charts. Thus, the 
coding of the process steps of these flow charts 
into instructions of suitable commercially available 
computers is a mere mechanical step for a 
routineer skilled in the programming art. 

in summary, a unique cellular data telephone 
system and cellular data telephone are responsive 
to lack of activity for disconnecting a cellular tele- 
phone call and maintaining a landline telephone 
call to a data host, and are responsive to subse- 
quently occurring activity for making another cel- 
lular telephone call and reconnecting the landline 
telephone call thereto. The cellular data telephone 
of the present invention may be advantageously 
utilized in any cellular telephone system where 
data services are desired. Therefore, while a par- 
ticular embodiment of our invention has been 
shown and described, it should be understood that 
out invention is not limited thereto since other 
embodiments may be made by those skilled in the 
art without departing from the true spirit and scope 
of our invention. It is thus contemplated that our 
patent encompasses any and all such embodi- 
ments covered by the following claims. 



Claims 

1, A cellular data telephone system for commu- 
nicating data with a data host, comprising: 
a cellular telephone system having a plurality of 
radio channels for cellular telephone calls; 
a landline telephone system having a plurality of 



telephone lines for switching a landline telephone 
call to a data host; 

a cellular telephone having a predetermined tele- 
phone number for originating and receiving cellular 

5 telephone calls on the cellular telephone system; 
a cellular modem coupled to the cellular telephone 
for communicating data therebetween; 
said cellular data telephone system further CHAR- 
ACTERIZED BY: a cellular data switch having a 

10 plurality of telephone lines coupled to the cellular 
telephone system and landline telephone system 
for switching a cellular telephone call to the land- 
line telephone system, said cellular data switch 
maintaining and reswitching a cellular telephone to 

is a switched telephone line to the landline telephone 
system until disconnected by the cellular tele- 
phone; 

a data terminal for transceiving data, said data 
terminal producing a call origination signal having a 

20 first state when a landline telephone call to the data 
host is originated and a second state when the 
landline telephone call is disconnected; and 
data control means coupled between said data 
terminal and said cellular modem for coupling data 

25 therebetween, said data control means responsive 
to the first state of the call origination signal for 
placing and disconnecting cellular telephone calls 
to the cellular data switch depending on the data 
activity of the data terminal, and said data control 

30 means responsive to the second state of the call 
origination signal for disconnecting the cellular tele- 
phone call and the landline telephone call. 

2. The cellular data telephone system accord- 
ing to claim 1, CHARACTERIZED IN THAT said 

35 data control means includes buffer means for stor- 
ing data from said data terminal when a cellular 
telephone call is disconnected and the landline 
telephone call is being maintained. 

3. A cellular data telephone system for commu- 
40 nicating data with a data host, comprising: 

a cellular telephone system having a plurality of 
radio channels for cellular telephone calls; 
a landline telephone system having a plurality of 
telephone lines for switching a landline telephone 

45 call to a data host; 

a cellular telephone having a predetermined tele- 
phone number for originating and receiving cellular 
telephone calls on the cellular telephone system; 
a cellular modem coupled to the cellular telephone 

so for communicating data therebetween; 

said cellular data telephone system further CHAR- 
ACTERIZED BY: a cellular data switch having a 
plurality of telephone lines coupled to the cellular 
telephone system and landline telephone system 

55 for switching a cellular telephone call to the land- 
line telephone system, said cellular data switch 
maintaining and reswitching a cellular telephone to 
a switched telephone line to the landline telephone 
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system until disconnected by the cellular tele- 
phone; 

a data terminal for transceiving data, said data 
terminal producing a call origination signal having a 
first state when a landline telephone call to the data 
host is originated and a second state when the 
landiine telephone call is disconnected; and 
data control means coupled between said data 
terminal and said cellular modem for coupling data 
therebetween, said data control means including: 
buffer means for storing data from the data termi- 
nal and producing an output signal when said buff- 
er means is full; and 

processing means for placing a cellular telephone 
call to the cellular data switch in response to the 
first state of the call origination signal, for dis- 
connecting the cellular telephone call when data 
has not been received from the data terminal for a 
predetermined time interval, for placing another 
cellular telephone call to the cellular data switch in 
response to the buffer means output signal, and for 
disconnecting the cellular telephone call and the 
landline telephone call in response to the second 
state of the call origination signal. 

4. The cellular data telephone system accord- 
ing to claim 1 or 3. CHARACTERIZED IN THAT 
said cellular data switch includes buffer means for 
storing data from said selected data host when a 
cellular telephone call is disconnected and the lan- 
dline telephone call is being maintained. 

5. A cellular data telephone for communicating 
data with a data host, said cellular data telephone 
coupled to the data host by means of a cellular 
telephone system, a cellular data switch and a 
landline telephone system, said cellular data switch 
having a plurality of telephone lines coupled to the 
cellular telephone system and landline telephone 
system for switching a cellular telephone call to the 
landline telephone system, and said cellular data 
switch maintaining and reswitching a cellular data 
telephone to a switched telephone line to the land- 
line telephone system until disconnected by the 
cellular data telephone, said cellular data telephone 
CHARACTERIZED BY: 

a cellular telephone having a predetermined tele- 
phone number for originating and receiving cellular 
telephone calls on the cellular telephone system; 
a data terminal for transceiving data, said data 
terminal producing a call origination signal having a 
first state when a landline telephone call to the data 
host is originated and a second state when the 
landline telephone call is disconnected; 
data control means coupled between said data 
terminal and said cellular telephone for coupling 
data therebetween, said data control means includ- 
ing: 

buffer means for storing data from the terminal and 
producing an output signal when said buffer means 



is full; and 

processing means for placing a cellular telephone 
call to the cellular data switch in response to the 
first state of the call origination signal, for dis- 

5 connecting the cellular telephone call when data 
has not been received from the data terminal for a 
predetermined time interval, for placing another 
cellular telephone call to the cellular data switch in 
response to the buffer means output signal, and for 

to disconnecting the cellular telephone calf and the 
landline telephone call is response to the second 
state of the call origination signal. 

6. A cellular data telephone for communicating 
data with a data host, said cellular date telephone 

/5 coupled to the data host by means of a cellular 
telephone system, a cellular data switch and a 
landline telephone, system, said cellular data switch 
having a plurality of telephone lines coupled to the 
cellular telephone system and landline telephone 

20 system for switching a cellular telephone call to the 
landline telephone system, and said cellular data 
switch maintaining and reswitching a cellular data 
telephone to a switched telephone line to the land- 
line telephone system until disconnected by the 

25 cellular data telephone, said cellular data telephone 
CHARACTERIZED BY: 

a cellular telephone having a predetermined tele- 
phone number for originating and receiving cellular 
telephone calls on the cellular telephone system; 

30 a cellular modem coupled, to the cellular telephone 
for communicating data therebetween; 
a data terminal for transceiving data, said data 
terminal producing a call origination signal having a 
first state when a landline telephone call to the data 

35 host is originated and a second state when the 
landline telephone call is disconnected; 
data control means coupled between said data 
terminal and said cellular modem for coupling data 
therebetween, said data control means including: 

40 buffer means for storing data from the data termi- 
nal and producing an output signal when said buff- 
er means is full; and 

processing means for placing a cellular telephone 
call to the cellular data switch in response to the 

45 first state of the call origination signal, for dis- 
connecting the cellular telephone call when data 
has not been received from the data terminal for 
predetermined time interval, for placing another 
cellular telephone call to the cellular data switch in 

so response to the buffer output signal, and for dis- 
connecting the cellular telephone call and the land- 
line telephone call in response to the second state 
of the call origination signal. 

7. The cellular data telephone according to 
55 claim 5 or 6, CHARACTERIZED IN THAT said data 

control means further includes means for encoding 
an RF disconnect signal when entered data has not 
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been received for the predetermined time interval 
and coupling said RF disconnect signal to said 
& cellular telephone for transmission. 

8. The cellular data telephone according to 
claim 5 or 6, CHARACTERIZED IN THAT said data s 
control means further includes means for storing 

the predetermined telephone number of said cel- 
lular telephone, said processing means coupling 
the stored predetermined telephone number to said 
cellular telephone for transmission when a cellular 10 
telephone call has been placed. 

9. A method of communicating data between a 
cellular data telephone and a data host said cel- 
lular data telephone coupled to the data host by 
means of a cellular telephone system, a cellular is 
data switch and a landline telephone system, said 
method CHARACTERIZED BY the steps of: 

placing a cellular telephone call to the cellular data 
switch and a landline telephone call to the data 
host; 20 
disconnecting the cellular telephone call when data 
has not been received from the cellular data tele- 
phone for a predetermined time interval; 
maintaining the landline telephone call; 
storing data from the cellular data telephone in 25 
buffer means until the buffer means is full; and 
placing another cellular telephone call to the cel- 
lular data switch when the buffer means is full. 

10. A method of communicating data between 

a cellular data telephone and a data host, said 30 
cellular data telephone coupled to the data host by 
means of a cellular telephone system, a cellular 
data switch and a landline telephone system, said 
method CHARACTERIZED BY the steps of: 
placing a cellular telephone call to the cellular data 35 
switch and a landline telephone call to the data 
host; 

disconnecting the cellular telephone call when data 
has not been received from the ceilular data tele- 
phone for a predetermined time interval; *o 
maintaining the landline telephone call; 
storing data from the ceilular data telephone in first 
buffer means until the first buffer means is full; 
storing data from the data host in second buffer 
means until the second buffer means is full; and 45 
placing another cellular telephone call to the cel- 
lular data switch when one of the first and second 
buffer means is full. 

50 
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